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1. Background and Purpose of the Research !
“Pattern design” refers to the process of making a repeated pattern or motif. Textile products are 
presumptively the most familiar daily use products decorated with patterns. In particular, the design 
of patterns in the textile industry is referred to as a print design. Although the print design is usually 
classified as an area in the industrial design field, which is concerned with a clear functional 
purpose, it is different in the way that print design aims to influence a person's feelings or sense of 
ambiance by textile decorations.  !
Because lines and textures from initial design drawings or sketches can be reflected in the final 
product, pattern designers, such as artists, should be more emotionally expressive and sensitive than 
professionals in other areas of industrial design. Drawn lines are one of the basic visual elements 
that make up pattern designs and as such are capable of evoking people’s esthetic impressions. !
To date, various artists and prominent designers have described the importance of the act of drawing 
by hand in the design process, and they have also emphasized on the line strokes. In particular, in 
the context of mass production, Japanese textile designers are more often required to consider the 
balance between quality and efficiency when compared with Western designers. !
Until now, whether analog or digital methods should be used for producing pattern designs has been 
determined only through empirical knowledge or an individual’s subjective kansei. In light of this 
situation, clarifying the effect of the line property on visual impression by use of an objective 
approach can provide a better insight into whether analog or digital methods should be used for 
pattern designs.  !
The dictionary definition of pattern-design-related terms and their usage in professional design 
fields bear some differences, including some words with ambiguous meanings. In this study, “form” 
was adopted as an overarching word and the structuring of related terms was sequentially expanded, 
as shown in the figure below. !
Following this structure, the theory of this study was developed. In the figure, line properties and 
line widths are positioned as the most basic elements. This study, in particular, focused on the 
property of distorted lines that resulted from an accidental fluctuation, which is a distinctive aspect 
of hand-drawn lines. Two case studies were conducted through four experiments on impressions of 
pattern samples created by hand-drawn and computer-generated lines. ] !!
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2. Case Studies: Objectives and Results  !
Case Study 1: Evaluation of Attitudes Toward Stripe Patterns 
— A Comparative Study of Preferences Across Four Countries — !
Case Study 1 was conducted on two key objectives: 
(1) To reveal the effect of line properties on the evaluation of impression and its factors by 
conducting an experiment based on the evaluation using six stripe patterns, including both hand-
drawn and computer-generated lines with three width levels. 
(2) To investigate the effect of differences of growing environment and nationality on the resulting 
evaluative structure obtained from the experiment conducted in Japan and three European countries 
based on the evaluation of impression. !
Experiments using six stripe patterns were performed in four countries: Japan, France, Germany, 
and Finland. There were 30 participants from each country (a total of 120 participants). From the 
results, the observations made are as follows:  !
The most basic visual elements were the line property and line width. Both significantly affected the 
participants’ evaluation of the two evaluative items—“luxury” and “confidence.” In addition, the 
difference in the nationality and growing environment of the participants affected their impressions 
regarding the line property and line width. 
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               Figure.  The structure of pattern-design-related terms
terms with meanings
Based on the results of the factor analysis, the “familiarity” factor of pattern impressions was 
revealed as an evaluative attribute that affected preference. For example, properties of hand-drawn 
lines tended to invoke impressions of the evaluative items—“warmth” and “free.”  !
Moreover, the line property and line width factors were affected by the evaluation item “beautiful.” 
Hence, “beautiful” was considered as a comprehensive evaluation judgment.  !
Furthermore, from the results of the correlation analysis, the evaluation for “beautiful” correlated 
with preferences, and this was commonly found in Japan, France, and Germany.  !!
Case Study 2: Experiment on Attitude Evaluation Considering Mutual Influences of Motifs on 
Patterns and Line Properties  !
Case Study 2 was performed on the basis of the results of Case Study 1. Five patterns consisting of 
different motifs (three geometric patterns and two floral patterns selected from the preliminary 
experiment) were used as the test samples to examine the effect of differences in the pattern motifs 
and line properties following the method used in the main experiment in Case Study 1.  
The results given below suggest that the evaluation structure can vary depending on the 
combination of the presence or absence of a semantic concept, the form of the pattern, and line 
property. !
When geometric patterns without a semantic concept were used, the line property is an important 
factor that influenced the participants’ impressions. On the other hand, with respect to floral 
patterns, line properties were observed to have an insignificant effect on the evaluation. In terms of 
geometric patterns, a remarkable tendency was shown: the impressions of the motifs evaluated by 
the line property were shown to be preferred. In particular, the effect of the fluctuation of the hand-
drawn lines was noted with preference. !
Geometric patterns created using computer-generated lines had a small rate of evaluation difference 
across the patterns of different motifs while their impressions tend to be evaluated as monotonous. 
Regarding floral patterns, the effect of the semantic concept of the form that a motif gave was 
greater than the impression of the line properties, whereas the desirability of the line properties was 
determined by the form of the motif. 
Moreover, the repeated unit of pattern is a visual element that had an insignificant effect on the 
impression. The criteria for the evaluation are supposed to vary based on the features that were 
recognized from the repeat of the pattern unit, such as the fluidity of the pattern unit present in a 
form of continuous motif and the density and regularity of the arranged motif. Hence, it was shown 
that the unit of the repeat is one factor that influences the impression. !
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3. Conclusion !
The following findings were deduced from the two case studies: 
The line property exerts a significant influence on the impression of luxury, confidence, and 
fashionability, and the evaluation tendency was shown to differ by nationality and upbringing. !
Since line properties are the most basic elements making up the pattern, the impression received by 
designers and consumers is assumed to differ depending on their preferences, as in the case of the 
pattern consisting of lines such as stripes. !
In this case in particular, familiarity invoked impressions of the evaluative items such as “warm,” 
“free,” and “nostalgic.” It was revealed that the effect of line properties on the pattern was different 
depending on the motif. The geometric patterns created by hand-drawn lines tended to be seen as 
preferable for their impression of beauty and sophistication, regardless of the evaluation. 
Meanwhile, in the case of floral patterns which have strong curvature, patterns by the computer 
generated lines were evaluated as more preferable than hand-drawn linear patterns even in the case 
of the same motifs, while evaluations of preference differed depending on line properties. !
Based on the results obtained above, this study reveals that line properties are the main factor for 
forming impressions of pattern designs, and likewise, it clarifies that line properties are a major 
visual element affecting preferences. !
!
!
!
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